To clarify psychological factors related to white coat hypertension, we examined personality characteristics of patients with mild essential hypertension by psychological testing. Patients with essential hypertension were taught to measure their own blood pressure (BP) with a semi-automatic oscillometric BP measuring device and were asked to measure BP at home in the sitting position before going to sleep. The duration of the study was 8 wk. Patients were defined as "white coat" hypertensive patients (WCHT) (n = 49) if home systolic BP was 135 mmHg or less and home diastolic BP was 85 mmHg or less, and as "sustained" hypertensive patients (SHT) (n = 53) if home systolic BP was 140 mmHg or more or home diastolic BP was 90 mmHg or more. All the patients underwent the following psychometric tests: self-rating questionnaire for depression, MMPI alexithymia scale, type A behavior pattern check list, general health questionnaire (GHQ), and egogram check list. WCHT did not differ from SHT in the scores for depression, alexithymia, type A behavior pattern, or GHQ. However, WCHT showed an abnormal pattern on egograms, as compared with SHT. On egograms, SHT showed a normal hill-shaped pattern with a peak in "nurturing parent (NP)", and "free child (FC)" was higher than "adapted child (AC)" in both genders. In contrast, WCHT showed significantly lower FC and significantly higher AC than SHT, and AC was higher than FC in both genders. These findings suggested that WCHT tend to suppress their own emotions and become over-adaptive to their surroundings, as compared with SHT. (Hypertens Res 1997; 20: 99-104) 
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To clarify psychological factors related to white coat hypertension, we examined personality characteristics of patients with mild essential hypertension by psychological testing. Patients with essential hypertension were taught to measure their own blood pressure (BP) with a semi-automatic oscillometric BP measuring device and were asked to measure BP at home in the sitting position before going to sleep. The duration of the study was 8 wk. Patients were defined as "white coat" hypertensive patients (WCHT) (n = 49) if home systolic BP was 135 mmHg or less and home diastolic BP was 85 mmHg or less, and as "sustained" hypertensive patients (SHT) (n = 53) if home systolic BP was 140 mmHg or more or home diastolic BP was 90 mmHg or more. All the patients underwent the following psychometric tests: self-rating questionnaire for depression, MMPI alexithymia scale, type A behavior pattern check list, general health questionnaire (GHQ), and egogram check list. WCHT did not differ from SHT in the scores for depression, alexithymia, type A behavior pattern, or GHQ. However, WCHT showed an abnormal pattern on egograms, as compared with SHT. On egograms, SHT showed a normal hill-shaped pattern with a peak in "nurturing parent (NP)", and "free child (FC)" was higher than "adapted child (AC)" in both genders. In contrast, WCHT showed significantly lower FC and significantly higher AC than SHT, and AC was higher than FC in both genders. These findings suggested that WCHT tend to suppress their own emotions and become over-adaptive to their surroundings, as compared with SHT. (Hypertens Res 1997; 20: 99-104) Key Words: white coat hypertension, sustained hypertension, egogram, alexithymia, type A behavior pattern It is well known that blood pressure (BP) readings measured by physicians at their offices are higher than those recorded by patients at home. The pressor response produced by the physician or other medical personnel in a clinical setting is called "white coat" phenomenon . Mancia et al. (1, 2) have shown that a physician's visit induced a substantial and immediate rise of BP in hospitalized patients with the use of continuous intra-arterial BP recording. The term "white coat" hypertension has been used to describe patients whose BP is elevated in the clinic but normal at home or on ambulatory BP monitoring. This occurs in as many as about 20% of patients with mild hypertension (3, 4). Patients with white coat hypertension may have a greater tendency to experience negative emotions such as anxiety, depression, and hostility than do patients whose BP is elevated both in the clinic and on ambulatory monitoring ("sustained" hypertension) . However, many studies have failed to identify psychological characteristics that differentiate white coat hypertensive patients from sustained hypertensive patients (5, 6). Furthermore, these two types of patients do not differ with respect to pressor responses either to physical or mental stressors (5-7). 
Subjects and Methods

Subjects
The studies were carried out in essential hypertensive patients who had been followed up at our hospital. Essential hypertension was diagnosed when the systolic BP was 140 mmHg or more or the diastolic BP was 90 mmHg or more in the outpatient clinic on at least three separate visits over three months. BP was measured with the patient in the sitting position after a five minutes' rest. A standard mercury sphygmomanometer (phase V diastolic) was used for all measurements. Secondary forms of hypertension were ruled out by routine physical and laboratory examinations. None of the patients re-ceived any pharmacological treatment or were suffering from diseases that might have influenced their BPs. All patients had stage I or II hypertension according to the World Health Organization (WHO) stage classification. The patients were informed that they had high BP at the initial visit and were informed as to their severity of hypertension and extent of organ damage before enrollment in this study.
Home and Clinic BP Measurements Home BP measurements were made with semiautomatic oscillometric BP measuring devices (HEM-709, 711, OMRON Co. Ltd, Tokyo, Japan) ( 8, 9). Patients were taught how to take their own BP correctly and were given a data sheet to record home BP readings at "hypertension education classes" held monthly at our hospital. In the present study, home BP was measured in the non-dominant arm using a standard arm cuff after a five minutes' rest in the sitting position before going to sleep. The home BP was measured on at least three separate days per wk for at least two months. The average of all home BP readings (at least 24 readings for each patient) was defined as the patient's home BP.
Clinic BP was measured in the non-dominant arm by the same male physician in the same examination room. A standard mercury sphygmomanometer was used for all measurements. The clinic BP was measured between 9:00 AM and 11:00 AM on three consecutive visits at 4-wk intervals during the same period that the home BP was measured. The average of the three readings was defined as the patient's clinic BP.
The accuracy of the semi-automatic BP measuring device was tested before the study by simultaneous auscultatory BP measurements in the dominant arm by a physician in the outpatient clinic at least three times. The differences between the average BP readings by the auscultatory method and those obtained with a BP measuring device were 10 mmHg or less for systolic BP and 5 mmHg or less for diastolic BP. The BP measuring devices were not used if the differences in these two readings exceeded these values.
Study Groups
Essential hypertensive patients were defined as white coat hypertensive patients (WCHT) (n = 49; 15 men and 34 women) if home systolic BP was 135 mmHg or less and home diastolic BP was 85 mmHg or less, and as sustained hypertensive patients (SHT) (n=53; 21 men and 32 women) if home systolic BP was 140 mmHg or more or home diastolic BP was 90 mmHg or more. Patients who could not be classified into these groups were excluded from analyses.
Psychometric Tests All the patients underwent the following psychometric tests: 1) Self Rating Questionnaire for Depression (SR Q-D) SRQ-D is a screening test for masked depression, developed by Toho University (10). It consists of 18 items with 4 choices containing 6 control questions. A score of 10 or less is normal, a score from 11 to 15 is borderline, and a score of 16 or more is indicative of masked depression.
2) Minnesota Multiphasic
Personality Inventory (MMPI) Alexithymia Scale The MMPI alexithymia scale consists of 22 binary choice (true, false) questions (11). A score of 12 or less is normal, a score from 13 to 16 is borderline, and a score of 17 or more is indicative of alexithymia.
3) Type A Behavior Pattern Questionnaire Type A behavior pattern was assessed by a triple choice (true, false, or neither) questionnaire designed by Maeda (12) . The questionnaire consists of 12 items. A score of 17 or more is indicative of type A behavior pattern. 4) General Health Questionnaire (GHQ) GHQ was developed by Goldberg in England (13) and was translated into Japanese by Nakagawa. It consists of 60 questions with 4 choices dealing with recent symptoms (14). The GHQ can effectively discriminate psychiatric patients from normal controls. Four choices were scored by the GHQ scoring method (from the left, 0-0-1-1). The results were assessed on the basis of total GHQ score and scores for four factors (somatic symptoms, anxiety and sleep disturbance, social dysfunction, severe depression; 7 items for each factor). A total score of 17 or more is indicative of a neurotic tendency.
5) Egogram Check List (ECL)
In the theory of transactional analysis, human psychological energy is divided into five ego states: "critical parent (CP)" , "nurturing parent (NP)", "adult (A)" , "free child (FC)", and "adapted child (AC)" (15). The ECL is an egogram questionnaire developed by Sugita et al. (16, 17) . It consists of 48 questions (8 items for each ego state and a lie scale) with triple choices (true, false, or neither). Scores of each ego scale can range from 0 to 8.
Statistical Analysis
Group mean values of BP and age were compared by Student's t-test in each gender population. For scores of psychological tests, SHT and WCHT were compared by Mann-Whitney U-test in each gender population. The significance of differences in percentages between groups was evaluated by chisquare test. The level of significance was taken at p < 0.05 . All data are expressed as the mean ± SD. Table 2 shows the scores on the SRQ-D, MMPI alexithymia scale, and type A behavior pattern questionnaire of the patients. There were no significant differences in the SRQ-D scores between SHT and WCHT in either gender. Only three patients had a SRQ-D score of 16 or more. As for the MMPI alexithymia scale, women had slightly higher scores than men, but there were no significant dif ferences between SHT and WCHT in the scores or the percentage of patients who showed a score of 17 or more in either gender. As for the type A behavior pattern questionnaire, SHT had significantly (p < 0.05) higher scores and a significantly (p <0.01) higher percentage of patients who showed a score of 17 or more than did WCHT in men, but there were no significant differences between SHT and WCHT in women. Table 3 shows the total scores of GHQ and the scores of four factors by GHQ. No statistically significant differences were found between SHT and WCHT in either gender. SHT had a slightly, but not significantly, higher percentage of patients with a total score of 17 or more, as compared with WCHT in men. Figure 1 shows the egogram patterns of SHT and WCHT. SHT showed a normal hill-shaped pattern with a peak in NP, and FC was higher than AC in both genders. In contrast, WCHT showed significantly (p < 0.01 for men, p < 0.05 for women) lower FC and significantly (p<0.05) higher AC than SHT, and AC was higher than FC in both genders. In addition to these findings, WCHT showed significantly (p<0.05) lower NP than SHT in men. Table 4 shows the percentage of patients who showed a pattern of AC > FC in SHT and WCHT. The patients were divided into two age groups: middle-age (age < 65 yr) and old-age (age > _ 65 yr).
Results
The percentage of AC > FC in WCHT was significantly higher than that in SHT in both genders in each age group. The AC > FC pattern was seen in 72.9% (35/48 ) of all WCHT and in 24.5% (13/53) of all SHT.
Discussion
Many studies have sought to determine psychological factors related to white coat hypertension. Gerardi et al. (18) have reported that hypertensive patients with similar clinic and home BPs (nonresponders) showed a significantly higher extent of anger and hostility than did hypertensive patients with lower home BPs (office responders). Schneider et al. (19) reported that borderline hypertensive patients with high home BP showed a greater intensity of anger than did those with normal home BP. Lerman et al. (20) also found that white-coat responders reported less anger and less overt expression of anger than did nonresponders. All three of these studies showed similar differences in anger and hostility between WCHT and SHT. However, WCHT did not differ from SHT with respect to the intensity of anxiety and depression in many reports (5, (18) (19) (20) (21) . In the present study, we investigated the extent of masked depression, alexithymia, type A behavior pattern, and neurotic tendency in the two groups. WCHT did not differ from SHT in any of Fig. 1 . Egogram patterns in patients with sustained hypertension and white coat hypertension. 0 : white coat hypertension, CP: critical parent, NP: nurturing parent, A: adult, FC: free child, point indicates the mean ± SD. *p<005, .**p<0•01 vs. sustained hypertension.
: sustained hypertension, AC: adapted child. Each these psychological factors, except that SHT showed a significantly stronger tendency for type A behavior pattern than did WCHT in the case of men. One possible explanation for this finding is that male patients with type A behavior pattern may maintain high BP outside the clinic because of increased pressor reactivity to stress in their natural environment.
The theory of transactional analysis developed by Berne has been used in various fields, such as psychology, psychiatry, social work, education, religion, and business, since the mid 1960s (22) . According to this theory, the structure of each individual's personality is based on ego states (23) . Dusay developed the concept of the egogram, which graphically depicts five ego states (CP, NP, A, FC, AC) in relation to one another (15). Although characteristic egogram patterns have been reported in patients with psychosomatic diseases, neurosis, depression, and certain mental disorders, there have been no studies of egogram patterns in WCHT. In the present study, we found that WCHT had low FC and high AC as compared with SHT, and AC was higher than FC in WCHT. The egogram pattern indicated that WCHT tend to suppress their own emotions and adapt themselves to others or to their surroundings, as compared with SHT. The male WCHT also showed low NP, suggesting that they tend to be uncommunicative. The "AC > FC" pattern and low NP are often seen in patients with psychosomatic diseases, neurosis, and depression (24) . These findings indicate that the transactional process of interpersonal interaction between doctor and patient may play an important role in the white coat phenomenon, and psychotherapy utilizing a transactional analysis approach may be useful in the management of white coat hypertension.
Several studies have reported that white coat hypertension is more frequent and white coat phenomenon is more prominent in women than in men with mild hypertension (25) (26) (27) (28) . Pickering et al. (3) suggested that this gender difference might be related to the stereotype of the physician as a male authority figure. In a study performed by McCubbin et al. (29) , the effect of the screener's gender on resting BP values were evaluated by repeated measurements in an on-campus screening of college students. They found that the difference between initial and subsequent BP values was greater when measured by a screener of the opposite gender than when measured by a screener of the same gender. These findings suggest that white coat phenomenon may be in part attributable to the gender discordance between the screener and the subject, and thus psychosocial factors related to white coat hypertension might differ between genders. Furthemore, factors causing white coat hypertension may differ between young and elderly patients. However, in the present study, the egogram pattern of WCHT was similar in both genders, and in both middle-age and elderly patients. These findings suggest that WCHT have a common personality structure irrespective of gender and age.
Psychological factors have been shown to cause BP variation in young subjects. Rostrup et al. (30) showed that in 29 young patients psychological stress caused by awareness of hypertension or hypertension labeling may increase BP and sympathetic activity. Amigo et al. (31) have also reported that oral instructions about BP at the first measurement can influence BP at the next measurement in both normotensive and hypertensive subjects. Williams et al. (32) have noted the importance of interpersonal interaction as a determinant of cardiovascular responses to emotional stimuli. These studies suggest that hypertension should be diagnosed after repeated BP measurements and the establishment of a doctor-patient relationship. Before enrollment in this study, all patients were informed of their BP readings on each clinical visit at an interval of 2 or 4 wk for at least 3 months, and were educated with regard to hypertension to eliminate possible psychological sources of variation in the measurement of BP.
White coat hypertension is defined as a persistently elevated clinic BP together with a normal daytime ambulatory pressure or normal pressure at home. However, the definition of elevated and normal in this context is quite arbitrary, and little information is available on the interpretation of selfmeasured home BP. Imai et al. (33) evaluated the distribution of home BP in untreated subjects in the general community in northern Japan, and reported that mean + 2SD and the 95th percentile values of home BP in normotensive subjects were 137186 and 134183 mmHg, respectively.
Other investigators have also reported that the upper limit of normal home BP (mean + 2SD) was around 135-140185-90 mmHg (34) (35) (36) . Therefore, in the present study we defined WCHT as hypertensive patients whose home systolic BP was 135 or less and home diastolic BP was 85 mmHg or less.
In conclusion, WCHT did not differ from SHT in the extent of depression, alexithymia, type A behavior pattern, or neurotic tendency. However, ego state analysis indicated that WCHT tend to suppress their own emotions and adapt themselves to the surroundings to a greater extent than do SHT. Psychotherapy based on transactional analysis may be useful in the management of white coat hypertension.
